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(54) FLUORESCENT PROBE FOR ZINC 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject new compound 
capable of specifically capturing zinc ion, forming a complex 
generating a strong fluorescent light by an exciting light in a long 
wave length range, and useful as a highly sensitive zinc probe. 
SOLUTION: The compounds are expressed by formula I or II {R1 to 
R6 are each H, a halogen, cyano or a lower alkyl; R7, R8 are each 
H f a halogen or the like; R1 1 to R16 are each H, a halogen, cyano 
or a lower alkyl; R17, R18 are each H a halogen or the like; R21 to 
R24 are each H or a lower alkyl; Y is a group of formula III [(Z1, Z2 
are each O, S, N(R51) (R51 is H, lower alkyl or the like) or the like; 
(m), (n), (p) are each 2, 3), a group of the formula: N(R31)(R32) 
[R31, R32 are each the formula: (CH2)sN(R41)(R42) or the like] or 
the like], e.g.; a compound of formula IV. The compound of the 
formula I, e.g. in the case of the compound of formula IV, is 
obtained by performing various reactions by using N~ 
phenyldiethanolamine and a compound of formula V as starting 
materials. By using the above compound, it is possible to measure 
zinc ion concentration in a living body in a high sensitivity without 
generating cytotoxicity. 
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TSQ (Reyes, J.G., et al-.Biol. Res., 27, 49, 19 
94) , Zinquin ethyl ester (Tsuda, M. et al.. Neuro 
sci., 17, 6678, 1997) » Dansylaminoethylcyclen (Koi 
ke, T. etal., J. Am.Chera. Soc, 118, 12686, 199 
6). Newport Green (Molecular Probett^^ 9 U £*T& 
£ "Handbook of Fluorescent Probes and Research Che 
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[0 0 0 5] Lfrlsfcifibs TSQ, Zinquin, XteDan 
sylaminoethylcyclen^ffi ^fcSJfeT WU &8L&fflA<D 

a*367nm, 368nnu &tf323nmT&£o ) , £ ft 6 ©Eft 

\z&% mmmmm^ & 5 1 # e £ -r Riffitt^* o (« 

X^, 17, pp. 584-595, 1998) > fflS^BlCfflE 

* a (HADH*7 7tf>«#5B-r*s 

fc, Dansylaminoethylcyclen^fiiJ^P# £KH#l¥ftT£ 

S«oa^^<k 0 »3t3SK*«** < t ^ 5 fcA 

**LT*D (KSK • Ml - Ml. WR». 42, pp.1 
71-176, 1997) > TSQttffi*tt3W«^fc«>K:aB±* 

TH*. Newport Greenl4*iSft<0Klje3fcT«9£*:fTfe 
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,/ (CH2) "\ 



(CH 2 ) p 



(CH 2 ) p - 

/ 



Z 3 



(CH2,m (en),- 



(III) 



z>. z 2 . zk s^'zMi^n^nait-N 
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(d) R n , R 13 , R 14 , ^^R 16 ^7K^TTS>D, R 

y>S : FT*D, Ytf*±ESt (IV) Z>, Z 2 , 

R^Z 3 ^^-N (CH 3 ) -T?S*K iru n, p, R 

[0 0 10] S'JOfi^Stt, *»BJH<fcO, ±IES 

(I) ^b<ttS (II) r&2tlZ{t&QHL\**tie>(D 

a (II) T«Sft«ft-&«Xtt-tn6©*tffift-f*> 

\z&9. *>oaas*a"c»^T, ±es (i) 
gixtta; (id T**n«ftft«xtt-tn6o**a 

ST»oT, TE©Xg: (a)±ES (I) «L<ttS 

(II) T**n*ft^«Xtt*n6© l *fcMft-f*>i 
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10 TEO^*-Afc«-r. *fc, *W««©Slfi«^ 

iSHU e»i:*i;Tcft60*»l:«»*8»tlin 
ASJliKlioT, St (I) XteS (II) -c«£n** 

TE©x*-/**K:E«*nfcfl:ft*2 fttf 3 ttorg. s 

ynth., 58, 86, 1979£E«S nT& 0 , ft^fclK 1 
2, Rtfl3ttJ. Chem. Soc. (Lond.). 3982, 1955fr|B® 
20 $nT^S. <b^*16, 17, Rtfl8ttProc. Indi 

an Acad. Sci. Sect. A, 57, 280, 1963KE«SftT*3 
V), ftft*14fttfl9ttJ. Biol. Chem., 264, 8171, 198 
9KE«$*lT*3 9* ft^4fcZ2ttBer.Dtsch. Chem. Ge 
s., 46. 1931-1943, 1913k:E«3*lT^£. 
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[0024] a (i) xtta (id T«$ns*»«o 

-;k s;*^*^A75Ffc 40 

(i) &tfa (id T*%i£nz>4t&%}Mzf\z*nt><DM 

£$?20Rtf2lte, -tn-fnfi)jeiK^^495nmRtX505riiD, 
ft3t«»3W515im*tf525iiiDT* 0\ 1 -10 m Mif§S<Dit 



fe«fcv>. fl^H affiH, pHHflBfflfci:© 
[0 0 2 63 

fl 1 : ##E0fl:£tt0«a5 " 

N-7x-jVi?X^y-;i/7^>(4) 15.3 g (84.4 mmol) 

£100 mi<D¥Vi?>\mmvftmm^ 70 niobruy 

>l:i6»Lfcp-bJH>x;l/toWniJ H 33. 9g (17 
8 mmol) Sr. *ftTT30#B8)W*T«Tbfc. jBTS, 
*»TT2»BU1#U, *<B«, S*«JC200 ml(D7k£ 
IDA, WWlfco WfflbfcHfc&affiLTEfl:*^ 

U>fc«W*U CCOS^^tK, «SfP*tt*T«£»a, fit' 

(5) 37.5 gftllfc. MfiSfc iK$90.8%o 

1 H-NMR (300MHz, CDCls) : 52.42 (s, 6H) , 3.56 (t, 4 

H, J=6.0Hz), 4.10 (t.4H. J=6.0Hz). 6.49 (d, 2H, J= 

8.1Hz), 6,74 (t. 1H, J=7.3Hz), 7.15 (m. 2H) , 7.27 

(d, 4H. J=8.2Hz), 7.70 (d, 4H, J=8 . 2Hz) MS (FAB) : 49 

0(M + +1) 

m.p.:8ffC (yXf;H-f^) . 
[0 0 2 7] flS^«(3) 41.3 g (67.8 mmol) £ 300 ml 

>TTiorc*TinJi&u 120 Bi©**y^^*;wA 

7^ Kfc»#bfcfl:£tt(5) 36.5 g (74.6 mmol)* 1.5 
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P*IB*»T«rFbfc. STF«- lOOtTlPMMMtU 
E****»ST»aibfc*, 500 ml®***!*., *» 

tl(6)£#£o ^U*y^*7AfcJ:0ttHU ftfttt ' 

(6) 29.9gftftfc. SfeS^o *K¥ 62.1%. 

»H-NMR (300MHz, CDCl3):<5 2.44 (s, 9H) . 3.22 (m, 4 

H) . 3.31 (n. 4H). 3.39(t,4H,J=5.0Hz), 3.75 (t, 4H, 
J=5.0Hz), 6.79-6.74 (m, 3H) , 7.23 (m, 1H) ,7.32 10 
(d. 2H, J=8.4Hz), 7.33 (d, 4H, J=8.1Hz), 7.68 (d, 

4H, J=8.1Hz), 7.69 (d, 2H, J=8.4Hz) 
MS (FAB) : 711(M*+1) 

Anal. Calcd for C35H42N4O6S3 : C, .59.13; H, 5.95; 
N, 7.88. Found : C, 58.57; H, 5.84; N, 7.88. 

id. p . 178*0 (**/-;io 

[0 0 2 8] >|j&*<SH*fcfc£ft(6) 28.3 g (39.8 mmo 

I) *&&n-7 9 S-MQQ mllCSPx.* Ift^T^HJtfA 
40 g (1.74 moD&in*., ^-hU^AH-^iBASSTia 

flftLfco IH 40 g (1.74 mol)0±h 20 

ftLtzmz, 2N£in?«ttJLfc. 2N&i£jf £vX5f;l/X 
-T-;i/-effi»Lfc«^, h u ^A£*p*T7;b 

«BEBSU fc£tt(7) 6.60g£f#fco »fi*<;k « 
$66.8%, • 

*H-NMR (300MHz, CDCl3):fi 2.63 (t, 4H, J=4.8Hz), 30 
2.77-2.84 (m, 8H) , 3.38(t, 4H, J=5.0Hz). 6.82 (t, 
1H. >7.3Hz), 6.98 (d, 2H, J=8.1Hz), 7.23 (m, 2H) 
MS (FAB): 249(M + +1) 

[0 0 2 9] fc£*(7) 5.00 g (20.2 mmol)£*^/- 
)V 300 mlKSfrU 37% ^A7^rt FiSS 50 ml 

ttmx, rn^Tzsr ;*m\momi-Ywi± 13.4 g 

(213 mmoD^^b-f^JP^fco SfflT 2 RSP B lSI#Lfc 

3p#hji#l*:. **y-;i/£M£^£LT, Sai£2N 

fffc. 7;P5*#7AfcJ;D*lt«U fc&«(8) 1.53g 
^ffco »ft*-f;k W26.il 
] H-NMR (300MHz, CDCl 3 ):<5 2.25 (s. 3H) . 2.31 (s, 6 
H), 2.53 (m, 8H), 2.80(t, 4H, J=5.9Rz), 3.51 (t. 4 
H, J=5.9Hz), 6.63 (m, 3H) , 7.19 (dd, 2H, J=7.2, 8. so 
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8Hz) 

MS (EI): 290 (M*) 
[0 0 3 0] 501 mg (1.73 mmol) * v*** 

> 20 mi^TK io mi\zmmi^rcmmz, snx&Hktivv 

AtJ<S?&£0.38 allDAfc. *ftT, jk* 105 ml (2.04 
mmol) 8 ml !C»*bfc**€:2l9|IB^«- 

«9TiiHbfc. 2N&&1£vx^;ux-t^t&#l 

ESSU, fc£tt(9) 572mg**#fco »fi*>Ok «¥8 
9.6%o 

ifl-NMR (300MHz, CDCls) : 6 2. 17-2.23 (m, 8H) , 2.43 
(s, 3H), 2.44 (s. 6H),2.69 (t. 4H, J=6.0Hz), 3.39 
(t, 4H, J=6.0Hz), 6.44 (d, 2H, J=9.2Hz), 7.17 (d, 
2H, J=9.2Hz) 

MS(EI + ): 368, 370 (1:1)(M + ) 

[0 0 3 1] {b^*(9) 299 mg (0.81 mmol) £&*2-* 
^fl^7tHD77> 20 mlWlD*., 7JUrf>TJSft 
aiR.-f y^>^>»+TM50'C*T?&-*>U 1.64N ter 
t-^;!/U5 1 ^An-^>^>^2.85 ml SriDAfc. TL 
CTJR»0*fte*«Bbfc», fc£*(14) 719 mg (1.58 

mmol) £25 mlC^b^t Kn7 7 >fc»flPl/fc»iK£ 
/>LT-3iPArCo -15ffCTll$IH«#LfcSL S««* 
SISTBLfc. RJ5*fc*20 mlirh7l:Hn77 
>10 ml<Bfi£**iO*fc«l;:, »«£«JEES*Lfc. 
Si6lC2NifiK 10 mlfcJO*.* K3E LTSfiT 1 ^IM«» 

ft^hU»>AS:llDAT7^*UttfcU »tf*JI£S?X 

Tfi{fc£* (20) t^^f^W7Al:<t0fiS 
U ffc£*(20) 90.7 mg&ftfc. ^feSfto flX*22.4 

%o 

1 H-NMR (300MHz, DMSO-de +D2 0) : 6 2.16 (s, 3H) , 2.61 
(m, iOH), 2.85 (m, 4H) , 2.99 (m. 4H) , 3.72 (in, 4 

H). 6.28 (d. 2H, J=2.0Hz), 6.37 (dd, 2H. >2.0,9.3 

Hz), 6.87 (d, 2H, J=8.8Hz), 7.04 (d, 2H. >9.3Hz), 
7.27 (d, 2H, >8.6Hz) 

MS (FAB): 501(M + +1) 

m.p.: 189*0 

[0 0 3 2] ffc£*(9) 300 mg (0.81 mmol) $:M7K2-^ 
f*fh9tFP77> 30 mltCiDA, 7)lzI>Tft» 
a*--fV^>^>i8 I t J T-150 < C*-e»^U, 1.54N t- 
^;l/U^An-^>^>«« 2.50 ml^SPAfCo TLC 
TKfl<B}g*«:«8Lfc», ft*«(19) 500 mg (0.95 
mmol) ^10 mlCDT-h^h HD7 7>lC*Wbfc*tt* 



(12) 

21 

£TMLfco S*JSfc*20 mltxh^h FU77> 10 

K2Nia« io ni&ira*.* jS5tUTSiaTi«ppaa»b 
(5:i) rafflL'fc. *r«S£ffl?n£iS*Tife 

a»^hU^ATft»U ««£«EB£U ft 
fc-&to(2l)ft»fc. ^^xx^^KcfcDftEU 
{tftft(21)*»fc. Sfil*. «»1.2*. 10 
J H-NMR (300MHz, CD30D):<5 2.26 (s, 3H) , 2.66-2.69 
(m, 4H), 2.68 (s, 6H) ,2.89-2.93 (n, 4H) , 3.09 (m, 
4H), 3.79 (m, 4H) , 6.54 (s, 2H) , 6.96 (d, 2H. J=8. 
8Hz), 7.29 (s.-2H). 7.31 (d, 2H. >8.8Hz) 
MS (FAB) 569. 571, 573 (M + +l) 
m.p. 1230*0 

*>fc#-r*a«tt*iwi5i/fc- a*<a&R-r*> (5 

/*MXte5 mH) £^frl00 mM HEPES (pH 7.5) *£5jKM© 20 

KO^TteBEftft 495 nm, Sftifc* 515 nm<hU ft 
#*21fcOliTttBfift* 505 run, Sttfcft 525 nm<h 

S1\ ftJR-f *>SrHDAXU 

<£><E>o 

[0 0 3 4] #!3 : Sffi^Tfeyn-yo^tb^g 
ffittaje^D-ytbTffitonT^aHewport Green (H 
andbook of FluorescentProbes and Research Chemical 
s, 6th Edition by Richard P. Haugland, pp. 531-540) 

*> (10jxM*T) £^&100 mM HEPE 
S (pH 7.5) + H5MM©ft#*20, fc#ft21, XteNewpor 
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t Green£j5D*, ft«!W*l«ELrfc. flA*20fcOH 
TteBSS:^ 495 nm, S3t«ft 515. rani U ffr&*21 
fcO^f ttBfiftft 505 nm, »3tftft 525 nmiU Ne 
wf>ort GreenKO^TWtBfift* 505 ran, gTtfc^ 530 

^i«©£3fcSt**lil^ *&flH*>£iDa.fci 

W6*»fc.fc3fc. *56«OftS«H 86*S««*yn 
— :7ibTffi^StlT^5Newport Green KJt^T* 

[0 0 3 5] t*J4 : ffi«ft*^n-y<0»Jt5*K 
ffc£»20Rtf21fcO^-l\ ffiSW*>«fti£3Ki«i 

©fflHsi^&iH^. a^^»K©M»-r*> (iomm 

ft^tMOO mM CAPS (pH 10.0) + fc5/*M©fls£ft2 
0Xttfc**21fciWL SttBKfciHEUfc. fc&«20 
£:3HTttBfittS495 nnu 515 nmi U ft 

£*21fcOV>TttflfiiMI 505 ran, ^3tSfi 525 nmi 

a*±#u ft-&ft^*rbT 1 is*EU:©M«W:*>©fip 

[Bffi©ffimftK93] 

[01] *«W©M»fi3eyn-^ (fc£4te0) #M 

1 [H2] *5gBJ©ffi»S3t^n-^ (ft£^2l) #E 

[H3] *aSWOffi»fi3t^o-^ (ft£$J20&tf2 
1) ©S3t3ifl[*aE*^ft©S«a}tt^o-^ (Newport 
Green) iJ*«^fclSII&*1"BT&*. 
[H4] *3BW©3E*BS3t^ r n-^ (ft&*20) ©^ 

[0 5] #JBiJ!©lE»S3t:/ni--:/ (flsft*2l) ©£ 



(13) 



000-239272 



[Bl] 



[B2] 



16 
14 
12 

M 

3=\ 8 

m 

6 
4 

2 
0 





■ 


■ 




■ 




■ 


■ 
















■ 


■ 




■ 




■ 


■ 
















■ 


■ 




■ 




■ 


■ 


















■ 




■ 




■ 


■ 


















■ 




■ 




■ 


■ 
















1 


■ 




■ 




■ 


■ 
















■ 


■ 




■ 




■ 


■ 














flnPFFH 


■ 





25 



U 15 
& 

» 10 



flfffflfffflll 

' - - ~ ' ^ § | I i e | 



I 



S e I J p 



[H3] 



35 
30 
25 

10 
5 
0 



:a TM12N 
Lq TM1.?N 


-X-2 
-X 








; □ Newpor 


t Green 




















A 


















A < 


. ° ' 








o 

i. D . 1 




1 I 


1 c 


1 F 



n 


























ii 








































































































i Mi 
| 1 2 


i i 
If 


ill 

1 1 I 

[04] 


f 1 | 

I I i 


I 1 I 
s 1 f 



4 6 

ZnS04(^M) 



10 




4 6 

ZnSO 4 0iM) 



10 



[05] 




4 6 

ZnS0 4 UtM) 




(14) «pBB 2000-239272 



F^-A(##) 2G042 AA01 BCll CA10 CB10 DA06 

DA08 FA06 FA11 

2G045 AA24 AA25 BB25 BB60 CB01 

DB12 FA11 FB07 FB12 GC15 

2G054 AA08 AB07 CA10 EA03 EA06 

GA04 GB04 GB05 

4C063 AA01 BB06 CC59 CC67 CC79 

DD47 DD79 EE10 

4H048 AA01 AA03 AB92 VA67 VB10 



